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IMMUNOSUPPRESSANT FACTOR 

The present invention is concerned witn immunomodulatory suDstances. 

It is more particularly concerned with an immunosuppressant ^actor 
capable of inhibiting T-cell mechanisms particularly those which are 
Interleukin 2 (IL-2) dependent. 

5 The role cf T-cells in cell -medi ated immunity e.c. by cooperation with 

lymphocytes is well established an? substances which are capable of 
inhibiting T-cell mecnanisms involved in the generation of antibodies 
would be used to suppress or reduce the oody's immune response. Such 
substances could thus be employed e.g. ir, connection with transplants to 

10 prevent rejection and also in connection with the treatment of diseases 
characterised by an auto-immune response in the body. 

We nave now found that cultured human glioblastoma cells secrete 
a factor that inhibits interleukin 2 (IL-2) dependent T-cell mechanisms. 
This factor has an inhibitory effect on IL-2 induced proliferation of 
15 T-cel: clones and or the induction of alloreactive cytotoxic T-cells ir 
mixed lymphocyte cultures. It further inhibits the growth of neuroblasts 
but rot of fibroblasts. 

This factor car oe obtained form the cystic fluid or SN cf cultured 
human glioblastcma cell lines and has an approximate molecular weight 
20 of 97,000. 

Cultured human glioblastoma cells are characterized by ultra- 
structural features, especially the presence cf microfibrils, and by bio- 
chemical markers, such as glial fibrillary acidic protein (GFA) and 
S-100 protein (7, - s 15). In addition human glioma cells express neu- 
25 rooctodermal antigens snared with melanomas and neuroblastomas (8), as 
well as la-like anil gens and the common acute lymphoblastic leukemia 
antigen (CALLA), an amiger expressec on lymphoid cells from patients with 
the common form of acute lymphobl ast i c leukemia (16, 17). 
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Two imunoregulatory mediators, a suppressor factor and a helper 
factor, were detected in the supernatant of glioblastoma cells. The 
helper'factor shares the characteristics of macrophage-derived IL 1. The 
characterization of the factor as an IL 1-like mediator is based on the 
5 finding that the factor a) enhances the PHA-induced thymocyte proliferation, 
b) exhibits no IL 2 activity, but c) augments the IL 2 production by 
nitrogen-stilted spleen cells, and d) has a m.w. of 22,000. In this 
context it is of interest that mouse astrocytes stimulated with 
lipopolvsa:charide and rat C g glioma cells secrete analogous IL 1-like 
,0 factors' in vitro (9, 18, 19). Furthermore, rat astrocytes have been snown to 
present antigen to T-lymphocytes, e.g. to activate myelin basic protein- 
specific T lymphocyte lines (20). In addition, cultured rat astrocytes 
express la aniens upon interaction -1th T cells (20). The production 
of IL 1-li^ factors and the presentation of antigen by astrocytes may have 
15 a central role in the generation of immune responses in the brain. There 
is also recent evidence that the central nervous system is capable of 
mounting specific immune responses to antigens and tumor cells when 
introduced to the brain (21). 

Analowu* :o astrocytes, glioblastoma cells, which may represent 
2C transforms: astrocyte precursor cells, do produce IL 1-like factors in 
vitro The =ffect of the IL 1-like helper factor, however, is overriden by 
the presently described inhibitory factor also elaborated by the tumor cells. 
This factor inhibits the proliferative response of T cells to Con A or 
to both PH^. and IL 1/IL 2 standards. The factor also blocks the prolifera- 
2'- tion of an H-2-restricted, hapten-specif ic T cell line that normally 

grows in tra presence of IL 2 and haptenated irradiated spleen cells. The 
gliob^t'-,-oerived suppressor factor has no effect on IL 2 production 
by Cor A-sti^lated spleen cells and does not influence the growth of a 
thymoma ^ 1 line (EL 4 cells), which proliferate independently of IL 2. 
30 However, factor abrogates the IL 2-induced proliferation of a cloned 
T cell line. Il 2 does not substitute for the inhibitor effect of the 
supernatant containing the factor on the deveopment of CTL. Taken 
together, these results indicate that the factor interferes with 
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terminal events in the T cell activation cascade. The hypothesis that this 
glioblastoma-derived suppressor factor influences proliferative steps 
not necessarily involving direct IL 2 effects on T cells is based on the 
finding that the 97,000-m.w. factor does also inhibit the growth of 
5 neuroblasts, which grow independently of IL 2. 

Recently, the presence of immunosuppressive factors in the conditioned 
medium cf various human tumor cells was investigated (22). Cut of 12 
different tumors {three melanoma, two sarcoma, and seven carcincna; the SN 
of only three tumors produced greater than 30% inhibition of PHA-induced 

10 blastogenesis. However, as shown by dilution experiments the inhibitory 
effect was only visible up to a 1/4 dilution of the SN; higher cilutions 
had no effect (22). When using the conditions to produce and to test the 
gliobal stoma SN, the SN of two neuroblastoma, a melanoma, and a rhabdomyo- 
sarcoma had no effect on responsiveness of thymocytes to Con A. This 

15 supports the assumption that among nonlymphoid tumors glioblastoma cells 
are at the present time unique for their capacity to release immuno- 
suppressive factors in vivo and in vitro. 

Depression of immune responsiveness has been documented in patients 
with glioblastoma (1-6). Impared eel 1 -medi ated immunity in glioblastoma 

20 patients is indicated by depressed skin reactivity to common antigens, 
decreased ability tc become sensitized to dini trochlorobenzene, and 
decreased in vitro lymphocyte responsiveness to PHA or antigens. Factors 
released by the turner cells may well account for the described T cell 
immune deficiency state. This idea is supported by the detection of 

25 imhibitory factors on T cell activation present in glioblastoma culture 
SN in vitro and the cyst fluid of glioblastoma tumors in vivo. In addition 
the sera of gliobalstoma patients contain a factor that inhibits the mixed 
lymphocyte reaction and the PHA- and Con A-induced lymphocyte prolifera- 
tion in vitro. After removal of the glioblastoma by neurosurgery, 

30 suppressor activity in the sera cisappeared (1, 4). 
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Although it is well documented that in most glioblastoma patients, 
h moral immune responses to their tumors develop (23, 24), there is little 
evidence of significant cellular anti-tumor immune responses (25,-27). In 
general, cytotoxic T cells have been implicated to contribute to the 

5 development of the cellular anti-tumor immune reactions (28, 29). The 
IL 2 dependency of the generation of CTL has been demonstrated by in vivo 
ac-inistraticn of highly purified IL 2 in concert with injections of 
tu-or cells, which resulted in an augmented CTL and natural killer cell 
response in mice (30). The observed blocking of the generation of CTL by 

10 the glioblastoma cell-derived 97.000-m.w. factor according to the 

invention may account at least in part for inefficient immunosurvel 1 i ance 
against glioblastomas. 

Impaired host immunocompetence may also emanate from lymphokine- 
induced production of mucopolysaccharide coats by glioblastoma cells that 
15 nonspecif ically suppress the cellular immune response (31). 

In addition to its relevance for modulation of T cell activation 
the supernatant containing the factor is of interest for its neuroblast 
grewth inhibitory factor (NGIF)-like activity. NGIF is released by fetal 
ra: glioblasts and exerts suppressor activities on neuroblasts but not on 

20 fibroblasts (31, 32). In addition, this 75.000-m.w. factor possessed the 
activity to promote morphological differentiation of Neuro 2A cells as 
evidenced by the formation of neural processes (32, 33). In an analogous 
assay we also observed that the Sephacryl S-200 glioblastoma fractions, 
which inhibited T cell responsiveness to IL 2 and the growth of neuroblasts, 

25 did induce neurile outgrowth. 
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The following examples illustrate the invention. The following 
abbreviations are employed: 

IL 1, Interleukin 1; IL 2, Interleukin 2; NGIF, neuroblast growth inhibition 
factor; SN', supernatant; GFA, glial fibrillary acidic protein; DMEM, 
5 Dulbecco's modified Eagle's medium; ConA, concanvalin A; 2-ME, 2-mercapto- 
ethanol; H-Tdr. [ Hlthymidine; PHA, phytohemaglutinin; OVA cells, ovalbmin- 
specific T-cell line; CTL, cytotoxic T-lymphoctes ; MLC mixed lymphocyte 
culture; LPS, Lipopolysaccharide ; AED, N-idodoacetyl-N-[5-sulfonic-l- 
naphthyljethylene diamine; CH, cycloheximide. 

Example 1 

;0 Fcjr numan glioblastoma cell lines are established and maintained in 

mono-layer cultures by the method described in Diserens et.al., Acta 
Neurophthcl. 53:21, Four cells lines used in the examples are designated 
C 1 - 1 3; Cl-229; 992 and 308 and were maintained for 72, 28, 8 and 4 months 
respectively. 

15 Characterization of the glioblastoma cell lines revealed that cells 

from C 1-229, 30£ and 992 expressed la-like antigens on their surface, 
cells from 308 and 992 were positive for glial fibril liary acidic 
protein (GFA) , and cells from CI- 18, 308 and 992 expressed a neuro- 
ectodermal antigen identified by recently described monoclonal antibodies 

20 (Acta Neuropathol. 57:156 Carrell S., et.al.) 

4 

For production of SN the glioblastoma cells were plated at 1 x 10 

to 1 x ID 6 cells/well (2.4 x 1.7 cm; Linbro Scientific) in culture medium 
consisting of Duloecco's modified Eagle's medium (DMEM), 10% fetal calf 
serum (FCS ] , arc 300 ug/ml L-glutamine. Twenty-four hours after plating 

25 the glioblastoma cells, the medium was replaced with 0.5 ml culture 
medijm. The SN were collected 1 to 5 days later, centrifuged 
(2000 x G. 10 min) and ultraf i 1 trated by using a micropart ition system 
with YN'3 membrane (MPS- 1 , Amicon). The material deposited after centri- 
fugation (1500 x G. 15 min) on the membrane (m.w. > 10.000), was 

30 resuspendec in RPMI 1640 to give the original volume and passed 
through 0.45-/jm filters. 
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Example 2 : Jh^moc^te^grgl if erat ion__assa^ 

The effect of glioblastoma SN on the thymocyte proliferative response 
to ccncanavalin A (Con A) was tested in the following way. Samples of 50 ( u- 
of 5N at various dilutions were added to 6 x 10^ thymocytes from H /HeO 
5 mice: thymocytes were suspended in 150 ul RPMI 154C medium supplemented 
with 500 ug/ml L-glutanine. 1 x 10° M 2-mercaptoetnarol (2-Ml). and 5% 
FC5 -r, flat-bottomed rricrotiter plates ard incuoated for 72 hours in the 
preserce of Con A '1 ^g/we'l). Sixteen hours before harvest 0.5 juSi of 
~'H-7_r. 5.C Ci/mmo") was acced per well. 

10 The results are shown in r i cures 1A and B as percent suporession 

compared with the Ccn A response of thymocytes treated with a medium control. 

In Figure 1A the SN of the four glioblastoma cell lines used were 
harvested after 1, 3 and 5 days and tested at a final cilution of 1/10 on 
the thymocytes. In Figure IE the testing took place on SN of 308 cells 
15 harvested after cj'ture for 5 davs at different seeding densities and 
final dilutions. In the absence cf gl iobl astoir.a SN or medium control 
the oackgrour,. count was 4E3- 229 and the Con A response 76.797-6.631 cprr. 

The -Magnitude of inhi'Ditory potency of the SN can be seen to be 
dependent on tire of culture and cell de n sity. 

20 In selected experiments cn metabolic inhibition using 308 cells the 

production of SN was perfcrmec with irradiated (2000 3) or mitomycin 
C-treated (50 ug/ml , 30 min. 37°C' glioblastoma cells. Alternatively 
cycloheximide (10 D M) was added tc glioblastoma cells at the beginning 
of the 72-hour culture; cycloheximide was also added to control SN 

25 collectec after 72 hours. These Sh were ul traf i 1 trated three times 
befcre testing to remove Cn. 
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The results of these experiments are summarised in Figure 2, where the 
SN 0 f 10 6 cells cultured over 5 days were employed. As a CH control the 
SN of CH treated 303 cells and of 308 SN supplemented with CH after 
collection were untraf i ltrated. 
5 m a further control, experiments were carried out on four established 

human tumor cell lines unrelated to glioblastoma cells. These results 
are summarised in Table 1 . 

Effects of SN from various tumor cell lines on 
Vvnchocyte bl astogenesi s 

b 

Con A Response 

10 Type of Maligna ncy * Designation (cpm ^ Dl^^J^ss^ 

, * TMR 32 50.041 + 2.751 9.3 

Neuroblastoma - A ^ n 

Me 43 58.332 + 447 0 

pn 51.720 + 904 6. a 

15 Rhabdomyosarcoma «j - 

£ Tumor cells were cultured at a seeding density of 10* cells/ml for 
5 days. 

In the presence of Con A, thymocytes were incubated with 1/10 
d „ut1on of tumor cell SN or a control culture medium for the umor 
20 cell SN. in the presence of medium control the backgroun count of 
thynocytes was 432 ♦ 112 and the Con A response was 55«1 ± 

It will be noted that the release of immunosuppressive factors does 
not appear to be a general property of cultured tumor cells. 
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Analysis of the L-arginine content in 308 SN revealed that inhibition 
is not due to arginine degradation in the medium by an arginase release 
by 308 cells. Furthermore, the 308-medi ated inhibition could net be 
explained by the production of interferon as no antiviral activity was 
5 detected in 308 SN. 

Example 3 Eff ect_of loblastoma_SN_on JMy^ 09Q:]^P n 9^.9?Ii^ 

Mouse fibroblasts (A9, 3T3, 15 cell lines) were cultured in DM EM 

supplemented with L-glutamine (30C ug/ml ) and 10% FCS : mouse neuroblasts 

^';ejro 2A, NBA, 1 A3 ceil lines) were plated in Earle's minimun essential 

10 medium with 10% FCS. L-glutamine (300 ug/ml), and }% nonessential amino 

acids (lOOx). Fibroblasts and neuroblasts (10^ cells/well) were incubated 

in 0.2 ml of medium for 72 hours. For the final 6 hours, the cells were 

3 

pulsed with 1.2 uCl of H-Tdr. Thereafter, the medium was aspirated 
from each well, replaced with trypsin-EDTA. and incubated (37°C, 10 min). 
15 Finally, the cells were harvested with the use of an automated harvester. 

The data in Table II indicate that when compared with its effect on 
thymocytes, the 308 SN was less inhibitory on B cell proliferation: the 
percentage of inhibition of the LPS-induced stimulation of spleen cells 
was 29%, whereas the corresponding value for the myeloma cell line 
20 X63-Ag8 was 21%. 

There was no difference in thymidine uptake between fibroblast 

cultures containing 308 SN and those being supplemented with a medium 

control. This was true for all three fibroblast cell lines tested. In 

contrast, the gl lobal stoma SN singi f icant ly suppressed the growth of 

25 the two neuroblast cell lines as measured by the uptake of ^H-Tdr (Fig. 3, 

Table II) and by couniinc the nurr.ber of cells at termination of the 72 hr 

4 

cultures. Twenty-four, 48 and 72 hr after culturing 1 x 10 Neuro 2A 

4 

cells/well, the cell numbers x 10 /well cf quadruplicate cultures were 
in the presence of the 308 SN: 98- C.17 (24 hr ) , 1 . 30- 0.36 (48 hr), and 
30 4 . 3-0 . 44 (72 hr), whereas the corresponding values for the medium controls 
were 0.88^0.05, 2. 55^0.06, and 6.03-0.40, respectively. 
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Effect of 308 SN on lymphoid and nonlymphoid cells 



3 H-Tdr Uptake(cpm) 



Cell Type 



Description 
or Strain 



Stimulant! Medium control 



308 SN C 



Suppres- 
sion 



25 



Thymocytes 
T cell lymphoma 
So lean ce lis 
r.ye lema ce 1 Is 
10 Neurobl asts c 
.Neurobl asts 

1 F i brobl asts c 

i 

I F i brob lasts 
Ipibrcblasts 



C3K/HeJ 

EL-- 

DBA 

X63-Ag8 b 
NB41 A3 
Neu^o 2A 
A9 
3T3 
L929 



ICon A 

i 
i 

LPS 5 



66.709 + 3.104 
137.960 + 25.173 
72.442 + 3,886 



8.323 + 235 
164.487 + 6.253 
50.990 + 2.164 



117.390 + 2.597 92.580 + 6.351 



^S.073 + 1.756 
250,307 + 19.700 

78.591 + 11.029 
j 117.316 + 8.484 
! 84.395+6.189 



15.504 + 633 
62.403 + 6.108 



38 

0 

29 
21 
63 
76 



78.323 + lO.^i 0 
r 



117.011 + 4.026 
92.391 + 5.674 



0 
0 



15 3 All assays were perforned with the same 308 SN added to give a final dilution 
of 1/10. 

h 5 

u After lysis of erythrocytes 6 x 10 spleen cells were stimulated with 

lipcoolysaccharide (L r 5.E.coli 0127 38, Difco Lab.). The mouse X63-Ag6 

myeloma cells were cu'.tured at 10 4 cells/well in DMEM supplemented with 

20 10% ^CS. 
c 



See legend cf Figure 3. 



In Figure 3 the SN of 10 6 cells cultured for 5 days were employed together 
with a medium control. 

Example 4 Mechanisms of glioblastoma SN-induced inhibition of T-cell 
activation _ _ 

Thymocytes were treated with 308 SN (final dilution of 1/10) in the 
presence of PHA (0.5 ug/well) and various dilutions (1/10 in 1/160) of 
IL 1 or IL 2. In the absence of interleukins the background count was 209 
-34 and the PHA response was 3074-425 . 
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The IL 1 preparation used was prepared from LPS-stimulated peritoneal 
cells with Con A-Sepharose as described in reference 7. 

The results are summarised in Table III. 

TABLE III 

Effect of 308 SN on thymocytes stimulated with PHA and 
5 various doses of IL 1 or IL 2 ___ 

^h-Tdr Uotake (cp~' % SuDpress'cn 



Stimulant 




Vedi um 


r f 


ntrc 1 














3nA + IL 1 C 




76. 342 


-L 


5.97S 


12 


104 




618 


34. 






1 r, 


59. S3" 




5.150 


13 


^23 


T 


212 


81. 


s 




1/-0 




+ 


1.706 


q 


061 


T 


842 


78. 


5 




1 < ^<J 


18.40^ 




12S 


tl 


64S 




221 


85. 


7 


PHA + IL 2 b 


1/10 


84.457 


*> 


3.621 


13 


551 


+ 


617 


84, 


0 




1/20 


34.832 


T 


4.185 


1? 


492 




1.005 


81. 


3 




1/40 


76.537 


T 


2.4Q4 


11 


250 




1 .423 


85. 


4 




1/80 


43.244 




1.753 




973 




175 


56. 






1/160 


26.505 


T 


1.044 


3 


182 


T 


3.279 


88. 


0 



Thymocytes were treated with 308 SN (f^nal dilution of 1/10) in the 
sresence cf P-A [ C . 5 /jg/we 1 1 ) and various dilutions (1/10 to 1/160) 
20 : r IL 1 or IL 2. In the absence of interleukins the background count 

..as 2C9 84 and the PHA response was 3074 +_ 425. 

The IL 1 preparation used was prepared from LPS-stinulated peritoneal 
cells of BAL5/C mice; trie I- 2 was prepared by stimulation of BALE/c 
spleen cells with 3cn .--Seph arose as jescricec previously (17:. 



25 These results show that innibitior. of the 3on A response of thymocyte 

apparently results from influences on late events of the T cell activation 
cascade, because the 308 SN inhibited the proliferative response of 
i thymocytes stimulated with PHA in the presence of IL 1 or I. 2. The 

degree of 308 SN-induced suppression of proliferation was similar at 
30 various concentrations of IL 1 or IL 2 employed. 

I 
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EXAMPLE 5: 

Effect of SN-308 on cloned T-cell lines 

Proliferation of H-2 b -restricted hapten (N-iodoacetyl -N-(5-sulfonic- 
1-napbthyl) ethylene diamine [AED] )-specif ic cloned cytotoxic T cells 
(CTL) (10) was assessed in culture medium consisting of Iscove's 
5 modified DtfEM supplemented with 10 % PCS, 1 x 10 5 M 2-ME> anti- 
bodies, anc 10 % (v/v) of a 24-hr spleen cell Con A SN ( IL 2 SN). 

^ 6 
The CTL /well) were cultured alone or together with 10 

irradiated '2000 rad) haotenated spleen ceils (H-2 b ) as stimulators. 

Various dilutions of of 308 glioblastoma cells or of a control 

10 medium were added to the mixture of the CTL and stimulators 

cultured in culture medium for 72 hr. Sixteen hours before harvest, 

3 

each well was pulsed with 1.2 jjC i of H-Tdr. 

308 glioblastoma SN was also tested on cloned ovalbumin-specif ic 
T cells (OVA cells). The OVA cells were cultured for 48 hr in 
15 0.2 ml culture medium {see above) with IL 2 SN. The IL 2-dependent 
proliferation was tested in the presence of various dilutions of 
308 SN or radium control. The incorporation of 3 H Tdr (1.2 jj 1 /we 11) 
was measures over a 12 h 1 - Deriod. 

The results are shown in figures 4A and 4B. In A. hapten -specif ic 

20 cloned CTL were cultured (at 10 4 cells) alone (R) or together with 

10 6 irradiated (2000 rad) AED-haptenated spleen cells as 

stimulators (S) (black bar). Various dilutions (1/8 to 1/128} of 

308 glioblastoma SN or a 1/8 dilution of control medium ( l" 1 ) 

4 

were added zo the mixture of CTL and cultured for 72 hr. In B 10 
25 OVA cells wsre cultured for 48 hr with IL 2 SN (black bar) or 

without IL 2 SN ( ). The 308 glioblastoma SN (1/8 to 

1/128 diluted) or a 1/8 dilution of control medium ( I I ) 

was added to OVA cells in the presence of IL 2 (final dilution 1/ 
20). Data are given as counts per minute of ^H-Tdr incorporation. 
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Figure shows that cells of an H-Z-restrlcted, hapten-speclf 1c 

T cell Hne proliferated In the presence of IL 2 and haptenated, 
Irradiated spleen cells as stimulator cells. This proliferation 
was completely blocked by adding the glioblastoma-produced factor. 
5 Maximal inhibition was noted when the factor was added in OVA T cells 
growing in the presence of IL 2 only (Fig. 4B). 

From the experiments outlined above, the inhibition of T cell growth 
by glioblastoma cell-derived -'actors could be due to their direct 
interference with ll /-triggered events leading to T cell 
10 proliferation. This possibility is supported further by the finding 
that the 308 SN had no effect on the growth of a tnyuioma cell line 
that grows of a thymoma cell line that grows independently of IL 2 
(Table II). 

EXAMPLE 6: 

The release of analogous inhioitory factors by the glioblastoma 
15 cells in vivo was demonstrated by testing the u 1 traf i 1 trated cyst 
fluid of the patient from who- the 3C8 cells originated. The cyst 
fluid ;f~nal dilution 1/20,', jl traf i Urated on V MB membranes, 
induced a 23% inhibition of the IL ?-induced proliferation of OVA 
T cells, whereas 12 control sere had no effect. 

EXWLE 7: 

20 Effect of glioblastoma SN on the induction of cytotoxic T-cells 

Anti-H-2 b -specific CTL were induced by stimulation of 12 x 10 6 
B10.D2 (H-2 d ) spleen cells with 30 x 10 6 irradiated (200C R) 
C57B1/6 ( h -2 ) stimulator spl een cells in 6 ml Iscove's modified 
DMEM containing 10 % PCS. 1 x 10" 5 M 2 -ME, and antioiotics (mixed 
25 lymphocyte culture (MLC) medium). After 6 days the specific 

cytotoxic activity of the CTL was tested in a 3-hr 5l Cr -release 
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issay in 0.2 oil cultures containing 10* 51 Cr-labeled target cells 
EL -4 (H-2 b ), P815 (H-2 d ). Yac-1 (H-2 d )) at different target 
ratios as described in 11. The cytotoxic effect of the cells 
cultured over 6 days in MLC medium was compared with the effects 
5 of cells cultured in MLC medium being supplemented with medium 
control or 308 SN . 

-ne results are summarized in Fig. 5A-D. Legend Fie. 5. 
-he cytotoxic effect of the cells cultured over 6 days in MLC 
-edium (3-0) was compared with the effects of cells cultured in MLC 
10 -edium being supplemented with a) medium control (final dilution 

;/10) ( D O), b) 308 SN « •) diluted 1/10 (A-D). 

1/100 or 1/103C (A) or with c) Sephacryl S-200 column fractions 

that were krowr, to inhibit [ A A ; or to have no effect (A A ) 

on the IL 2-depenoent proliferation of OVA T cells. The fractions 
15 to be assayed were concentrated 10 x on YMB membranes, and 

the concentrated fractions were added to MLC medium to give a final 
dilution of 1/iQ. Results are given as percent specific Cr 
-clease (see Reference 11). Test duration 3 hr. Mean values of 
three samp'es. 



20 



The preparation and testing of Sephacryl 5-200 column fractions 

i s described below) . 



is shown in figure 6 the addition of :l 2 together v,ith the 308 SN 
factor did not restore the generation cf CTL. A 2-hr preincubation 
of mature CTL with 308 SN had no influence on the function of CTL 
25 on their targets. 

In Fig. 6 A du-ing the entire culture period of 6 days, IL 2 (final 
concentration of 10 % Con A SN) was present in MLC treated with 

308 SN il/lC dieted; ( « • ) or medium control (O O) • 

After 6 days the CTL activity was tested on EL-4 cells, in B. before 
30 testing on EL-4 cells, CTL generated over 6 days in culture medium 
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were preincubated for 2 hr in medium control or 308 SN (1/4 
diluted). 



EXAMPLE 8: 



Biochemical characterisation of the glioblastoma SN 

The 308 glioblastoma SN obtained from 308 cells cultured in serum 
5 free conditions ever 96hr was concentrated 30-fold by ultra- 

filt^aVcn on V V-1C ; Amteon; membrane, and 1.5 ml <yf concentrated 
SN was applies on a Sephacryl S -200 (column size 2.5 x 85 cm) at 
4°C as described [9). The equate collected in 2.5 ml fractions was 
monitored for adsorbance at 283 nm ard was tested on fibroblasts 
10 lL 929) and neuroblasts (Neuro 2 A) as described above. In 

addition the fractions were tested on OVA cells in the presence of 
HZ and on thymocytes stimulated with PHA . The column, in a parallel 
run, was calibrated with y-glooulin (y-Glob. m.w. 150.000). bovine 
serum albumin (BSA. m.w. 67.000}, ovalbumin (OVA , m.w. 45.000), 
15 OL-chynotrypsinogen (CHY. m.w. 25.000), and cytochrome c (CYT C. 
m.w. 12.400). 



These results are summarized in figure 7 whereby the upoer table 
shows the calibration run. Results are given as stimulation index 
(Sl)compar ing proliferation of cells treated with column fractions 
20 to ce^ls treated with medium control. Results of serum-free control 
medium fractionated on a Sephacryl S-200 column are shown on OVA 
cells treated with II. 2 (0 — — □). 

The peak of the inhibitory activity on neuroblasts and OVA cells 
was eluted from the column at the identical position, with an 
25 apparent m.w. of 97.000 (Fig. 7). Sephacryl S-200 fractions of 

a medium control consisting of DMEM (Fig. 7) and a medium control 
supplemented with 10 % FCS (data not shown) had no inhibitory 
effects on the growth of OVA cells stimulated with IL 2. Further- 
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more, no inhibitory effect was observed when testing 308 SN 
fractions on fibroblasts. In fact, the growth of fibroblasts but 
not of neuroblasts or of IL 2-treated OVA calls was augmented by 
fractions that exhibit an apparent m.w. of around 22,000. These 
fractions were identified to additionally stimulate the PHA response 
of mouse thymocytes (Fig. 7) but tc have no effect on the growth 
of OVA cells cultured in the absence of IL 2 : the incorporation 
of ^H-Tdr by OVA cells was 284+72 and in the presence of IL 2 
(final cilution 1/10) was 62036+2931. When OVA cells were 
treated with 308 fractions eluting from the column between m.w. 
150.000 and 10.000, no proliferation of the OVA cells was observed, 
with cpm values never exceeding 500. This indicates the absence 
of IL 2 in 303 fractions including those that were found to 
augment the PHA response of thymocytes . 

EXAMPLE 9: 

Pools cf chrcmatographed fractions of the 30S SN were assayed for 

their ability to enhance the release of IL 2 by spleen cells treated 

with suboptimal doses of Con A. and the results summarized in Fig. 8. 

In Fig. 8 A fractions were assayed for their capacity to augment 
the PHA response of thymocytes: data are given as stimulation 
index (SI) comparing the PHA resoonse of thymocytes treated with 
column fractions to untreated thymocytes. EF , effluent volume (ml). In 
B,pooled fractions (pool I to V) were concentrated 10 x on YMB 
membranes and were tested for their ability to enhance the release 
of IL 2 by spleen cells (5 x 10 6 /ml). After 44 hr the spleen cell SN 
were harveated, and the IL 2 activity was assayed on OVA cells. 
The activity in test samples was transformed into units as described 
in reference 13. 

Act iv ity 

= Reciprocal titer of test sample at 30 % of maximal standard cpm 
Reciprocal titer at 30 % of maximal standard cpm 
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In the absence of pooled fractions of 3C8 SN the amount of IL 2 
released by spleen cells treated with Con A (0.5 jjg/ml) was 21 
U /ml: upon treatment with optimal doses of Con A (5 jj c /ts! 
the IL 2 content measured was 97 U/ml . 

5 Compared with Con A alone, pool I to III neither stimulates nor 
inhibited the release of IL 2 ; F i g . 3). However, with fraction 
pocl IV and V the increase of the amount cf IL 2 released was 
3.5- and 1.6-fold, respectively (Fig. 8). Thus the capacity to 
enhance tne release of IL 2 by spleen cells appears to be 

10 associate: with fractions augmenting the P HA resoorse of tn/r.ccytes . 

In addition to inhibiting neuroblast growth, the 308 fractions 
were found to induce the outgrowtr of neurites of Neuro 2A cells: 
66 % of Neuro 2A cells treated with fraction 93 (peak inhibitory 
fraction on neuroblast growth) she wee* cell processes, whereas 
15 the corresponding values in cultures treated with control factions 
(fraction 112) or control mecsiur were 21 and 22 %, respectively. 
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T he immunosuppressant factor according to the invention is indi- 
cated for use in the treatment of diseases and conditions where 
suppression of the body's immune response is desired. Thus use in 
connection with transplant operations to prevent rejection is in- 
5 oicated. examples of diseases where suppressions of the body's 
immune systems is indicated incite me so-called auto-immune 
diseases. 

The facio r according to the invention can be employee > r < 'T;xed 
form a^ o-jrifiea supernatant from appropriate glioblastoma eel 1 - 
10 lines t" "* f ^a:tionated and purified form as hereinbefore des- 
cr i tea . 

It :ar oot jo in suitable forrr administration in a manner 
convent ■; ne I suDstances of mis r ^tjre in accordance with the 
conditio** t:- De treated. 
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CLAT-'S: 

1. An immunosuppressant factor derived -from human glioblastoma 
cells substantially as hereinbefore characterised. 

2. A factor as claimed in claim 1 wn- ch inhibits 1 rt er 1 eu < i n 2 
deoerdant T-cell mechanisms. 

t A factor as clained in ciam 1 navinq an acrrox i^a: s mo- 

lecular weight of 97.000. 

4. A factor for the inhibition of neuroDlast growth substan- 
tially as hereinbefore characterised. 

5. A factor as clained in claim t raving an approximate moie- 
10 cula- weight of 75,000. 

6. An interleufcin 1 like factor aeriveo from human gliobla- 
stoma ceMs suostant i al ;y as n ere- nbe*"ore cnaracteri sed . 

7. A factor as clamed m cla 1 ^ " n a : so or ox. mate mo'e- 
cul ar weight of 22,000. 

15 8. A supernatant harvescRd from c-iltjrej hui = - gl ■ cbl astoma 

cells containing a factor according to any ore cf claims 1 
to 3 and/or clains 4 and 5 and/or clams 6 and 7. 

9. The steps, features, compositions and compounds re-erred to 
cr indicated in the specification and/or claims cf tnis ap- 
20 plication, individually or collectively, and any anc all 

combinations or any two or more of said steps or features. 
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